Role of myosin light chain kinase in muscle contraction.
In resting striated muscles of the rabbit muscle in vivo, the phosphorylatable light chain is partially phosphorylated. Tetanic stimulation increased the level of phosphorylation more rapidly in fast twitch than in slow twitch muscle. In both types of muscle the rate of dephosphorylation was relatively slow. In rabbit fast twitch muscles, phosphorylation levels persisted significantly above the resting value for some time after posttetanic potentiation had disappeared. The role of myosin light chain kinase in modulating contractile response in striated muscle is uncertain. In vertebrate smooth muscle the role of myosin phosphorylation appears to be different from that in striated muscle despite the general similarity of the actomyosin system in both tissues. Although phosphorylation in vitro increases the Mg2+ -ATPase of actomyosin, a number of features imply that a somewhat complex relationship exists between the level of phosphorylation and the actin activation of the Mg2+ -ATPase in vertebrate smooth muscle. Contrary to many earlier reports, preparations of smooth muscle actomyosin can be obtained with Mg2+ -ATPase activities comparable to those of actomyosin from skeletal muscle. Preliminary evidence is presented that suggests that phosphorylation changes the Ca2+ sensitivity of the Mg2+ -ATPase of smooth muscle actomyosin.